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(54) Title: NOVEL GLUCOSE DEHYDROGENASE AND PROCESS FOR PRODUCING THE DEHYDROGENASE 
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1 2 3 4 5 
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140kOa 



67kD» 



(57) Abstract: A novel glucose dehydrogenase, which is an enzyme hav- 
ing a high substrate specificity, being economically produced, being free 
from any effect of dissolved oxygen in a sample and having a particularly 
high heat stability, can be obtained by culturing a microorganism belonging 
to the genus Burkholderia and being capable of producing glucose dehy- 
drogenase and then collecting the glucose dehydrogenase from the culture 
medium and/or the microbial cells. 
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f€tf&/u\zftfrtiT^2> 0 

£OlO-X-fe>tH3:, 19625MCC 1 arkiLyons {lioT^H^t 
tf tm^m^^m^^itfc/W *-fe >1^-<D^ (L. c. Clark, J. and 
Lyonas.C. "Electrode systems for continuous monitoring in cardiovascular 
surgery. "Ann, n.y. Acad. Sci. 105:20-45) ^MWiZ^ tlTU*. &40^& £ (DM 
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& £ £ ^ ^ pg jb £ ft £ „ 

n?-)],* (Bacillus) ^E&3fc©^n — H nyt- if (EC1.1. 

1.47) (Cryptococcus) JKE&3feiOl/:3— *5*k H UtfJ— 

if (EC1.1.1.119) ^etlT^S. 

W#o^;Pn~x^t: Knyt- if (BCi.i.i.47) rat, /?-D-^;pn-x + 
NAD(P) + -*D- d -^1/3 7 h > + NAD(P)H + H + <DSJ^^^T^>#mT^ 
0, Mo^a-x^hKoyt-* (ECl.i.1.119) D-^n-x+N 
ADP + -D - a - ^3 7 ^ ? h >+MWK+K+<D&fo*Mm'rZ>mm^& K> , «t 

N. #fg§H#ra: Sode 'K.,Tsugawa,W.,Yamazaki,T.,ffatanabe,M.,Ogasawara, 
N.,andTanaka,M., (1996) Enzyme Microb. Technol . 19, 82-85. Yamazaki, T. , T 
sugawa,W.,andSode,K., (1999)Appli Biochemi and Biotec. 77-79/0325-^ Yamaz 
aki,T.,Tsugawa,ff. ,andSode,K., (1999)Biotec Lett. 21, 1 99-202(3*3 ^t, 
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ua>u ******* *m**mr*w*0mi&\&iiLm9iitm'?i*ftt>tiT 

;p^UT • ir/V>T (Burkhorderia cepacia) £1£|SST<5 £ £ fc/£3& U #fgHj 
(1) 7;^^tU7ICIU 

(DflUB : 
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6 0 kD a £ft^mm4SkD&*7KT'V-73.-y hfr*>f3i2> 0 

d>TSK gel G3000 SW («y- (#) ft) ftffl v^y;«j§^ D ^ 

h^^-K&^T, »fi»3 8 0 kDa**t. 

4 5t#jfi (T r i s - HC 1 Iffftt, pH8. 0) . 

(4) WIB^^*^j43kDa©-tf-yo.- >^ h #i^fc3g^ >/1 ^ ftfe -5 £ £ $ 

(5) waa* : ?fi3g^>/x^K^h^DACT**2:ift«n»i'r* (4) <d 

(7) WIB*^*ty;i.^^5rUT • t/V>7t*5(6) ^^OPri— *IftzK3& 
6 0 k D a i^i»43kDa§*tt7azy h 

®TSK gel G3 0 0 0 SW (3KV- (Mc) «) *ffl^fcy;Hta^DT 

4 5t:#jfi (Tr i s-HClitE pH8. 0) . 

(9) ffil3#^**543kDa<B-»J-:/:i-y h^fil^Wt^RTftsits 
ft® tt Z (8) © - 

(1 0) ^iBm^eB^>/1^^^t^h^p ACT ^^-^^ #M ^ Ti?) (9) 
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(11) WfS#?gi&6 0 kD a©t7i-7 @3^J#^ 3 <DT 5 / 

2-1 2<D7S;Wtm&i*<&t*Z£*ftW L £?z > ( 8 )~ (10) (D^TtLfrWfr 

(1 2) ffiiB 4 3 kD a©it7a-7 h ON*^*tgB^ij#-^ 5 ©7? y ^@2?iJ£ 

(13) Mf3^«i^6 0 kD a<D>y-73.-y btimTO) (A) (B) tC 

^"r^>/i^KT$»^(ii)<^^;wa-xiUi7Km^mo 
(A) B33?>J#^30T5 y^i3^J*^-r^^>/l/7Mo 

(b) mm^3<Dy^ymmmz^T. ixtzn&<D7$y&mmmm. 
(1 4) 4 5t:#ifi<t: 7 5rf*ifiic*n-6n»tte-^**f 

<5 (6) (D^;pn *-^JK**»*. 

5 j mmm * #t & c t § t ^ ^ h ^ □ - a c . 

(16) <15)©^*nAC©-«*3-FU fiB^J#*t 8 Ki3«CDJfcgge?>J£ 
ttSDNA, 

(17) <15)©^h*0-AC©--»*3.-]*U e^DcEtOttXGJflj 
0 , 5'fem*#^2 3 8 6-2 4 6 7 (D^SSa^U^-T^ D N A. 

(18) (15)<B^h*D-AC<D^^;^:^F*:3--KU i5^J#^ 1 CD^L 
a£K5>J0 3"6tt[S#^2 3 8 6-2 4 5 1 ©4«E#l£$ttD N A, 

(1 9) fh^D-AC0WM^h'7f*oT, SB^J#^4CDT^ymg3 

^©■5^75 i~2 2 ot^ ymeB^J^-^-r^^y^ H. 

(2 0) TEtt«£=rr*:*>/^«. 

6 0 kDa$it, 
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7 5t#ifi (Tris-HClW, pH8. 0) . 

(2i) sa^j#^3{3*5ViTT5/^#^2-i 2<z>y=i smmwz&tsztz 

ftWLtTZ (20)0:* Mo 
(2 2) *&E*>/t*R#&T© (A) Sfctt (B) l^t^>/^lTS?» 

(2D o)^)^u-xm,7mmm 0 

(b) m&m^ 3<dt $ ;mmmiz&^T. ix(Mo7$;iM«, 

(2 3) MTV (A) (B) K^T * Ho 

(a) mmmnscDys. sm&m*m-rz>*>rt>7M e 

(B) g3^J##3©T$yg£IB?iJ{c;kV>T, 1 X\Zm!k<Z>7 $ y ^«^g^, 

(2 4) £TF0 (A) (B) \Z7jk~$$ >rt& fl&n — FfSDNA. 

(A) Sa^J#-^3<OT$y^gB^i^Wt-'5^>/^K» 

(B) e3^#^3 0DT^ymi2^j(c*5ViT, i x«^coT ^ j &mmm&. 

(2 5) £(TC (a) (b) H/TtDNAT*S (24) 0DNA, 

(a) ga^J#^l<D^Sg5^J<D«5^, MSf7 6 4-2 3 8 0^e>&3i&SS2 
?U£^tfDNA. 

(b) m&mm (Di&mmm<D 5 % , j£g##7 e 4-2 3 s o^e>&si£gg5 

DNAo 

(2 6) (24)X«(25)©DNA^^^-rsm^^^^^- 0 

(2 7) (18)©^^^;P^y^H RO r^_^^- y H*=i-FT*ttMBai* 
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(2 8) (24)Xtt(25)©DNA, Xte (26) Xte (27) <D®L&Z_^ >? *-T^fC|£& 

(29) mxDMnm&ftzmmvx. mmDNA^mmmmtLTif^a-^ 

(3 0) y;^*^rU7 • tAyTKS It (FERM BP- 7 3 0 6) „ 
(3 1) (6)-(14)CD^m^O^;V^-Xj^7K^^, (20)-(23)OQ^m^ 

®*>/^ic, (27)co^m^^i^:, xte(m<Dmw&$&Bmn®*m^fzif)v 

(3 2) (6)~(U)O^Tn^(D^;i,n-XJ^7Km^m, Xte(20)~(23)<DV>T 

(33) i2^j#-^2 y^ia^j^w-r^ovi^ jc 0 

(3 4) S2^#^2©T5y^S3^J<£W-r-5^>/^K$rr-F-r^DNA 0 

(3 5) m^mm<Dm^mm<Do^, m»#^ 2 5 s~7 e i*&fc*jME 

^J^-tf (34)ODNA 0 
(3 6) (34)X«(35)0DNA<i:, (24) 3U2 (25) (Z)D N A £ C OJUgKHrifD N A» 

(3 7) B3^j#^io^ia^o^^ x j£a:##2 5 8~ 2 3 s ofrztzzmm 

@2^J^-^ty(36)CDDNAo 
(3 8) (36)X«(37)CDDNA^#^t-<S>m^^.^^^- 0 

(3 9) {m<Di,?±)v^7^\!Kxs(3-v73.-y h^a^-^-r^mm^m^ 

^tf (38) Otli^^ ^ 
(4 0) (36)X«(37)©DNAX«(38)X«(39)<D^^.^^^>-T^K^$ 

(4 1) (40)CD^jR|te^^^^LT, (36)X^(37)©DNA0^iWiUT 

urn. 
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*&wmm (^t, r*mmj tgdhj t\,**> & % 

4#S^fe«^Wt6-fe:>^ — (T305-8566 B*HI**mo < ttitrm 1 TB 1 #«i 1 * 
**6)Ct4«lgK#^»FERM BP- 7 3 0 6 t LT^f6$ nTVi5. 

8fHJ£Afgg£W2g/?f (Institute for Fermentation, Osaka, IFO) Xfcmit^ffl 
$Zffim£.®%m&&m&Uau>8in Collection of Microorganisms, J CM) 

L-T7tfy-X, D-^>n-*, D-VW-X, 5^>^>, « 
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^-o Amu Emm, teffi<n&Mfc&®x\*zn*>&^vfzwn&fflm-c%z 0 

iitttlttt, #l'J>iI, T^*>-£A, *'J^A, th'J^A, 

6 0 kD a £#^*«m3kDa£^f 1*:/:z.ny h^Sfcs, 
(DTSK gel 6SOO0SW (XV- (ft) «) tjin&^ti^n? 
h^77^H*^T, »?i»3 8 0 kDa**t. 

4 5 'Cttifi (T r i s -HC lgfft, pH8. 0) . 

7 5t:#jff{c*>^tr-^*wrs <bs (a) #^) 0 
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2 OOlSI^^i fcf-* GDH^^I 6*lTV>fcV>. 

OkD a^^T. 
7 5«C#ifi (T r i s-HC llf^ pH8. 0) . 

<5>. 
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«»f S*IS«K*s^Ttt, »Br^a-yKl, «*±W**^tt«f#:tt 

~y b^a^rZf=L=L V h£t*>iZ&m2&%Z.tlZ£K>, m^Bmm&W&Zft 
<3>#f§l3JI(DDNA 

SSSfc:feUT«» >Ol/**;Wxg7 • */V>73fe€^DNA*>SJM^n&j&t, 
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if a, xttftjpan3tr$yKEW*#u, ao, gdhm 

-2 3 8 0*>63&:*itaiBW*#tfDNA3W*W , 6n*. E?>J#^ 1 Oi&gg^J 
03-6, i£g#*|7 6 4-2 3 8 0 & £ &<5igg@2?iJ«, 12^3(^)7$^ 
fiW*tt5GDH©o^3.zy h£rJ — HLTV>*. 

Mk*#TTA-fy»J^Xb, fro, GDHjStt*tt*^^^Ift3-H 
EW»*l©tMEW©5fc, i£S#^2 5 8-7 6 1 fr e>fcSi£giB?«j 

MIBDNA^tcb, E^J#^2©T$ymE^J^n-H-r'5DNA*^A, 
^E©*5&E^J#^3K35-rT$y»E3»J*^r-r*^>A^Kt*K«jfcig 

d a 7 x y - > H 7 x y -;kdcip) **tri OmM u u * AH®** ( pH7 . 
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^^WJ7 • t/ti/7»0*4«*6S!ifi#DNA*^I, 
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wmmmteziz* K>n *> z. l < ^ hsb^jc^ 

Lambda gtl(h Lambda gtim^WsSStl*. y^X^ F£LT«, &}& 

it, XJ/iU t7 • 3'JS«i«4«lit5*^(:tt, PBR322, pUC18, pUC118, 
PUC19, pUC119, pTrc99A, pBluescript $> & ^ tta X 5 H ^ifc SSuperCosIft £ 

^^^^^m^mdM^mzmmvrcmmmmr^mLx^^^-myr^ 
-bf <z>&fn k «k q m^.mnm}f t * ^ ^ -dna^m- t coii^ ^ t> *? - * ^mr § . 

X^xU t7 • n UDH5a, XL-lBlueMR&gfcfflu* £ 
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<DDNA^f,nS, 

#36 BJ CD D N A X « ft D N A £ tf ft m ^ ? ^ - £ ^ f & J£ K ift ffc * ig 
ttT, HDNAO»SS«ji:tTGDH*14S^ £n&®#:Xtel&«Mfr 

A«> a-tJ-^3- y H&3- KtSDNATftoTfe J;^, $ 6 fC r it 3 
gf^PCR&KJ; DGDHjtte^T&£DNA£|iJJKU mfr & 
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^^h>, ax*;*, gs#x**, *m>im7kfrm®, *HttT;p*u»i 
m«r«t^s«««[Msti*. y ^&i£> mtt. v^^^>r> A% # 

b < fctpH6. 0~9. 0|gge£>$&fflT&£>o 
±B0*:5fcbT#&ftfcGDH***jfc*, MAMTM£«|». JKB«N SSfc 
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t^^o mmmmmm&hte, (sds-page) <DK>\*&7j<~rmm 

eta**?**. #e»nfcDNA^^T, &*&?n.- v h*mm-?z>^t 

Xte#^BJCD$i£#| (^^ij 7 . t/V>7KS 1 
jgtflgT&MT32f&, Mtt^UY-, itit^UY-, »fc*7c#U^- 
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&&&nm) te^zt&mnM mz.&Ag/Agc mm) 
m7LTnm<DMim*mi£~rz>. &mmm<D?ji,n-x®mz£ K>&mvfz*r u 

iff) S£tfE£&##£T*. M®^3-7 7 yiM *y h«, #SgBJ?co 

m2\t, ^mmm(DSDs-?KQEm%^miz^^^m^rm%^wiwmx$> 

®3te, *^§g^<DMjiSJ^^ (a) , ■X.Z*<Dm$;%.& (b) ^^T®-e 

(a) , -Rztm&m& (b) i^-riaT&3 0 

ftytXBzmm (a) , R^MSm^^;Pn-^^^nFi^;H3-x#^T^ 

o^^s^co^^^ (b) %7ik-tmT-&z> 0 

co y ;i/ n - * \z z> m& £ ^ rm T & s , 
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7^^^>h©|& > 5 

mmmmm^m 45t 

ft*?— ^ m& 

yn-xT— tf ^te 
/3-#^ tf 
U ^>*;p#^^^— if 



WO 02/36779 

* U — > tl ) 1/ # =¥ ^ 7 — fc? 

XU h "J 

D-7^ tV-X 
L-7^kV-X 
U#-X 

D —^rzs D — X 
L -^^D— X 

fizr? f—X 
D-^;i/H — X 

D-x;i/^ h-x 
D-T>y— x 
L-y;i/^-x 

^A/— X 

x*;i/-> ;p 
< y s^i — ;w 

T-5 > ( Amy gda line) 

XX ^ U > 
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Ifttt 
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mm 
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mm 
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^JPh — X 
5^7 h-X 

*U tr^-x 

y ft D — X 
h l/AD — X 
<X 'J > 
*l^h-X 

y — X 
7$K> (Ami don) 

^-y>^^-t^-x 

5 y — x 
d- u^y-x 

D-^#h~X 
D -73-7 
— X 

D — 7* ^ b* 1 ;W 

L-7^tf 1 )V 

7i-Jl/7tf- h 
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L-77hV-X 

h-X 
D-^;p:n-x 
d-?;^ h-x 

D-T>/— X 

L - v;p#— x 
Xji^> l — ;i/ 

-f / v' 1 — )V 

a - * ^ ^ - D - )V n > H 

75 (Amygdaline) 
XX ^ IJ > 

•fcDk*:*-x 
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IStt 
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mm 


9* h-x 
















-f * U > 


mm 




mm 


y — ^ 


mm 


K> (Ami don) 


mm 




mm 




mm 




mm 


D -^rL ^ 7 — 7, 


mm 




mm 




mm 




mm 




mm 




mm 




mm 




mm 




mm 




mm 



• • ^ • A^T-U^D^-CBergey's Manual of Dete 

rminative Bacteriology) UT&i*-r& 7)1? frfr?*) rmizmis* 

Ttty;i/^^;i/^UT^(c^^nT^S (Yabuuchi, E. , Kosako, Y. , Oyaizu, 
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H. , Yano, I., Hotta, H. , Hashimoto, Y. , Ezaki, T. and Arakawa, M. , Micro 
biol. Immunol. Vol36(12), 1251-1275, 1992; International Journal of Syst 
ematic Bacteriology, Apr, 1993, p398-399) „ 

MmfeA$£Bffl$lWi (Institute for Fermentation, Osaka) X\$m4k¥®t$iffi 
KM&WMm. (Japan Collection of Microorganisms, JCMMc^ffc^nT 
HS^^^tUT • -fe/1^7©Vi< ^^<DBt^$rJR^^-a-T^;pn-xM7K 













45t 


KS1 




100 


100 


JCM5506 




100 


100 






100 


100 


JCM5507 




100 


100 






100 


100 


JCM2800 




100 


100 


JCM2801 




100 


100 


IF015124 7K*gf£Si# 


100 


100 


IF014595 TK^tt®^ 


100 


100 



<i>m&<Di&m 

^U^y h> . lOg 

pstttb^ i g 
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NaCl 5 g 

KH2PO4 2 g 

V)Vn—7, 5 g 

Einol (ABLE Co. JfcjjC B^) 0. 14g 

Total, mmyk 1 L 

pHiEM 7. 2 

#ig#*£7L£4t;, 10M 9, 0 0 0 X g Tj*to#» I. j& 6 0 g <D& 

<2>mmm7 5?>>3 ><Dttm 

8Og0»#ftlOiMO'J>*AiJ^llijt ( P H6. 0) C^iU 

>^:?v* (xnnftm m& b*) ti, 5 0 0Kg/cm 2 ©jE^n^*a^T, 

@^#J^|^V^Co -?-(D±?f§> 4tT6 9, 8 0 0 Xgt9 0^11, ffi. 
<3>BP5li(7)]f»®l 

^iS^TTriton-Xl 0 0 1 %iZtzZ>£ o \z. 1 0 m 

M'J>^U9Ai«t (PH6. 0) f It, 4^, -Bfc, 10 

o<D«#Lfc 0 Mit>i>^ (4*C, 6 9, 8 0 0 g, 9 0#fH1) , rJM177 

^>3>&, 4«ct> isoooxgTism s^^b, ±m=&#^ 0 

^O^mitmy^Ziss^Z, mm<DO. 2%Triton-Xl 0 0£^tM OmM 

v>mzvvAmmm (phs. o> £in*.*:. mm&, o. 2% 

Triton-Xl 0 0^1 OmM'J >^ U « (pH8. 0) T^Sfc 

$tlfcDEAE-TOYOPEARL*7A (22mm I DX20cm fy- jfc^ 
B#) KflUfcbfco ^>/^S£, 10mMiJ>^U7Aiti (pH8. 

*<DWtm*5ml/m i nTfTofc. GDHTO 7 5 mMONaCl&gT^ffiSnfco GDH 
Stt^feO^^i'v'a 0. 2*Triton-Xl 0 Ofc^tU OnMU>» 

j&UtfASMfftt (pH8. 0 4t) ItffUfe, 
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SSK»ffiW»BMS«£&, DBAB-5PW#-5A <8. 0 mm I D X 7 . 5 cm Jfcy 
— > 02(c) ICllfe, 7AWt^«&, 0. 2 %Triton-Xl 0 0 

tS 1 OmMU U ^7Aiit (pH 6 . 0) T¥*Kt$nT^S. ^>/^K 

10mM'J>tAU^^fi (pH8. 0) * ©NaCl 0 1 0 0 

mMzteZ&^lZ, li«l^7^x>M?itliLfc 5 *<0«S5$tt lnl/m i nTJ 

^^tpy^^ >^r^je>, o. 2 % Triton-X100£-£tf 1 OmMU U ^7 

(pH8. 0) T, Ml, 
Ait. GDHCfittil^lt *3dMS«»^T©^J6«*a^T, SXT<D?fmz 

lf^tiT> 2,6-^^nji/7iy;K>K7zy;p (dc i p) -rzs 
y^>v*h-yr)V7*.-h (pms) Rjftw^ux5 t i^>5 t a— y 

I^WOiSSTilLfc, 0.75mMPMS £0.75mMDC I P^W25mM h U XHC 

mwcrnvtzo 2Mtf)iu—x\u \ (m&mm •. nm) omuaiz 

2 l&. ^z^mmmooui^rcui.m^mnofii^mnav 
TK»*»uibfc. (looAti) &zfz.n%:m^T%tmT?%z>ft 

ytytmst cuvi6<k mwm^m. Mm. b#> &m*T, 

<5§&£\ DC I P (D®:ilX&fiT$.?)600nm^^Fr B Ti: t 'btCti-^Jbfc. DC I 
PO^EJPK^IR* (22. 23mMXcm- 1 ) mmi^-iSL <U) 

#tt»#*fc^V>T, Native PAGE«ftacft£2lifeUfc. *m&&lfr©aM$Wu 
1% Triton-X100£^mris-AlanineM©^X^A£^fc8 - 2 5 % #U 

fc. ^W^I^-^-tUT, fD^D^J> (Thyroglobulin) : 669kDa, 
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7x'J5 i > (Ferritin) : 440kDa, t? (Catalase) : 232kDa, 7)1}*? 

-if (Aldolase) : 158kDa, 0 ista.m7)V7$. > (Bovine Serum Albumin) : 67 
kDa, *n)V7*> (Ovalbumin) : 43kDa, ^hU^>/-y> (Chymotrypsi 
nogenA) : 25kDa, <D? >rtt7n*m t^fc. 

^Native PAGE^WC^T, m&%k&*mMLtz 0 *yj\,&&TV> 

2 0 OmM >f)Vzi~- X 

0. ImM ~ h Dyj|/-f h 7 VU 

0. 3mM 7 ^J-i?>* bD-)ls7 x.-b 

2 0 mM Tris-HCl mm®. ( p H 8 . 0 ) 

Native PAGEOD&Sfc^fcMlcktK ^(^-i^^s^ ti 
«*?J4 0 OkDaT^^Ct^^^tlfeo £fc, f^;P£7i!H£^£T* t, 

*Bm<Dm&m&*7j<T) „ *i^$7ot:i?3o^, mmmztzii, 
uft\z>bmm$m&v, fr^ms 5kDa#ifi{c^tt^fe^^>/^^^^g| Lfe 

(mi&m. m*. V- >3tt70«C, 30min, ^MS^n^^^^cD^^fe^, 
l/->5tt7(TC, 30min, tlfe*^^o«tt^fe^^-r) 0 



SDS-PAGETm^ifcSj £ ff o fc o SDS-PAGEteTr i s-Tr i c i neHtrSS 

^ViT8-2 5%^iJ7^ij;P7$ H^^@2y;u^T^L^ 0 -eoy;KD^ 

>A'^K«^0T^fi$ffo7 t Cc Phast System (Pharmacia)!;: £9, ftMtM 
S-PAGEH^»> iZ^-oX, *mmiZ® 6 0 k D a <t 4 3 kDaO * R fc^m 
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T, *Bmte6 OkD aOa-U-^ary h t 4 3 kDatf) 0 -+f-^^L- v h 
LTtr^Jlt^sn, ^O, *tl63ftt4«»*UJk8***»j«l / T^*c 

SDS-P AGE T#8t $ n 4 3 kDa CD * > n>? K T * % 0 - +r y a - y b £ # U tf 
PSQ-1 0) (CcfcD^-lT-^-y h©N*«iT5y»EWOtfcft*ffofc. 

*»**70'CT30»W, MSLfc^0^I^0 2 «fl/->3^^-r 0 
C ©SDS-PAGE©»*^ 6 iiffll^ £ ® 6 0 k D a ©Hi-tf ij ^ ^ 
F -3 £ #t«j£T £ & . 

MM&l 5 ' 

*S*®y;^I^D7h^7 7^^Ibfe c y;^UT, TSK gel G 
30 0 0SW<*y- (mm) <8. OmmID X3 0 

cm my-, IK, B*) , 1 OmMU>&#y ^jjggf^ ( PH 6. 0) ^©0. 
3M NaCliO. lXTriton-XlOOfe^tfjaFttTTIt^SnTV^*. ?:7*>> 3 
> (125/41) 7^<D*>K?n^-%~%$ immmm(D ft^ S .% 

tfeft-r*fca6te«V»fc. ^^ R 7-*. tl/T , fDiTD^> (Thyroglo 

bulin) : 669kDa, 7x , J5 t > (Ferritin) : 440kDa, fc? (Catalase) 

: 232kDa, 7\>H*?~e (Aldolase) : 158kDa, C^jHWT^S > (Bovine 

Serum Albumin) : 67kDa, * A*;i^ 5 > (Ovalbumin) : 43kDa, h U 

/ — y> (ChymotrypsinogenA) : 25kDa, £flH*fc„ 
*»*©^SW»3 8 OkDa*C*§c:t*t, ttBSttfc. 

Tris-HCliW, P H8. 0*T, ft C» 1 diMIIRMftT^ > 
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ftmmm&&mfevrz m3 (b) i 



Tri s-HClifl, pH8. 0 & 6 U#> 1 ftMWtfem.m'V'f >^ 

mmmtezmfehtz (04 (b) #j 

8 



ytmmm^n^fzo ms (a) (b) iiita^® (^d-x^st 

-XC0^STT^n«417nm's<i:^fTU, 523n m£.t*550n mfc 2 OOS 6 & 
«fctr-*atj!,&*afr<fcD (B5b) , KfcS!Rtf«7cS<0rafcMfcav>)&t 

ftfflattroiftftSGDH, feife^OGDH, ©«ttt«ttGlucojiobacter sp. 
&<5ViteAcetobacter sp.c^^t h'nyt- "fef^ h 9 p — Afc^-fcTfTST^* 
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mVT^ft (WTOMti, Adachi, 0.,Tayama,K., Shinagawa, E. , Matsushit 
a,K. and Ameyama, M. (1978) Agr. Biol. Chem. , 42, 2045-2056. ; Adachi, 0., Miyag 
awa,E., Matsushita.K. and Ameyama, M. (1978) Agr. Biol. Chem. , 42, 2331-2340; 
Ameyama, M. and Adachi, 0. , (1982) Methods Enzymol. , 89, 450-457; Adachi.0., 
Tayama.K., Shinagawa, E. , Matsushita.K. and Ameyama, M. (1980) Agr. Biol. Ch 
em., 44, 503-515; Ameyama, M. and Adachi, 0. (1 982) Methods Enzymol ., 89, 491-4 
97) . 



, 4 0«a«c»»:«k^T#6n&j3^3.~y h$^A> F^^JOIX^, 
^^Ki—^X>1t- PPSQ-10) KJ:OT5y»EW* 

*«*pcRicj:DJi(i-r*j:i:*tt*&. -r^fe^, leaio^KKo 

N**5J|*lCffi^-r<57*»7-K«©tt[JiBW (@3^iJ#^6) 3feVWC**B5 

W7-lft«tHMW5 8i£gat#S£$nfc. j:©^, p C R^ 
1 8t«Ho^T»^bT^fctr5, HtfiB/Sl^n.- «, hN*S»l 
6»S©N*««J5 638ill0P ro^&l 1B£@©A r g Icffi MS IT 
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^-y k&n^sb 7 == swt&mt, m&mm*cDi&m&^2 452- 

X. BS^iJ#^l *tf)i&g#^2 3 8 6-2 4 5 1 ©itSgB^te, j8-1f^a.- 

$n^T^y^@B^ij«, &mm^4<D7$ym&p\(DT*;&mm~2 2 izm 
^mai 1 0 

0. 1% Triton X-100RtflmMCaCl 2 £^fr 5 0 mMU >g£# U r> Agl»ri& (p 
H7. 5) ^^*«®{^^<y:r{yaR©NADM^^GDH (NAD-GDH^B&T) 

^nioou/L^^^,j:5{c*a^ig^bfco -o^<&6 ox:<DMmm\z^n, 

a 2 (%) 





ra (#) 


NAD-GDH 






0 


10 0 


10 0 


1 


5 


2 0 


10 0 


3 


0 


5 


10 0 











10 GDH h*u-\z-fz>mfc*<r>iM.m 
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rfctoS, nM«tTL«#ft«(#ij^yh> log, *«»fflft| i gl NaCl 5 
8. KH 2 P0 4 2g, £Om-X 5g; 1 L, pH 7. 2) *JB lr>T\ 34tT-«MLft ( 
**l^fc«r**«^«*teJ:DliIJRUfc. £<Sg^£lOmM NaCl, 20mM Tris-H 
CI (pH8. 0), lmM EDTA, 0.5* SDS, lOO^g/mloyp^ ^ — fefKfc^tJfciRfcS 

fc*fi#DNA**rffl3tffc. in^77#^^Tr<^tr), 70Sx*/--;p 
<2>GDH at^ry hON*S75/tE^JCD^ 

(AttftfMrS, PPSQ-iO) te*DH*«|T§y»i3«|o 

<l>T*«LfcDNAl m g*«RBi*S8uSAITIR3e^U)t. £tt£CIAP 

perCosI Uh7^>^5Af) *BaiWffl«U T4 DNAU^— tffcJ: 0, Su 
PerCosIfca-15«**0^^DNAWM-*Sau3AlT|©^^LT#6nfeDNA»fM- 

»6nfc«L*/LDMATx^xUfcr .3UH-1 B i ue mr uh7 

S?->tt*6A?) t)MltlttU^ a »**5**ttSuperCosI±©tta.**»tt 
^/>*W:5 tfg /.107>^>.j> W tfLB*3Ei^ 61ttl/fci #6>nfe 
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<3>T#6nft«^a=y H*3-Kr**€««f3*3 KSuperCos 
o»fM-«baiT«ft:Lfc^5^§ Kpuci8ica*a^«. AHftf- £Hrtr;/^ 

75 HP»C18Tl3/xUt7 • 3UDH6alfCR**»JUgilU 7>tf^«J>50tfg 

pKSlOjfADNABrJtfc^T, «HK»*ff«fK^*ttk:ie^«aiG9««ftft ^ 
*87Sy8fcBB3aj£:3-b-?- SDNAB^JjWfllgStt, £©E*"J*$tra--:/> u - 
#*r5y|»BW»4, EWMlfcJ^SfcwTaOT**. 7S/*EW*>S 
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Jl©PCRK<kOi««Snfcite : ?05 , *SB*NcoK 3' *ifiB£HindI I IT*g<b Lfc 
*>>7 9 — P Trc99A (Pharmacia*!:) ©^ □ — ~>^'gB{4T^^>, Ncol/Hindlll 
fcJfALfc. #6nfc^5^5 F£pTrc99A/r + a£ffr£Ufc. 

Mf2y^^5 KpTrc99A/r + a^«t 0, X->jr ij t7 • 3"JDH5 aMCRtt 
ZBMfc&h, 7>tfS>U >5 0 /zg/jDl£^t?LB^igi&T£t;3riD--£ 

MISpKSK pFLAG-CTS/ at , pTrc99A/r + a 0fn-6 D ^ ^ H K <£ o TJ£ 

leibfcAJiiX^i U t7 • 3 U DH5aMCRi^ffl^Taif^- 7 h 
<D£.M*?T ofco 6-?^Ki|to^^^T>t:5>U >50 m g/ml £^tfLBigi& 3 m 1 izm 

^^7l/>^7 p l^X <1500kgf) T^Lfe^ j@j£*i> <4<C, 160,400Xg, 90 
#) \Z£Qmmft (lOmMU >m^7 U^7Ai^«^pH6.0) ^^HLfe. 

Witi^>^ bt^7x- h (mPMS)^J;tK5.94MM0D2,6->?i7Dn7a:y- 
;K >H7x7 -;KDCIP) Sr^tMOmMU >mtl U ^7 AH» (pH7. 0) J; 0 , @ 

pFLAG-CTS/a^ct^>^KS^#:^«M^® + 

pksi \z£& mnm&ftmmmttm + + 

P Trc99A/ r + a \z £ ^Stfe&teiggffitft-jlj + + + 

a^^-i' ^^^^^^^^^pFLAG-CTS/Q!iCJ:§^^^^#:j§^^j i i C ^) 
GDHfittt #J3S&< ^ *-£fifilLfcpTrc99A/7 + a \Z i§fHK8l 

^^M^iii^ & Ifir V> GDH^tt £ ^ L tc „ 

hitmmtEftzfiK mizri*73--y hvmmmfc^* aV73.-y h 
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M^Ufeo GDH^ttC9zftl^«594^MO^^;i/7x±^>^ ht;V7i- h (mPMS) 
& J; #5. 94 # MCD2, 6-£*^ DD7x / — ;K > H 7 x / -;|/ (DCIP) £^tf 1 OmM U 

^^Ili bTJPX-37'CT-l' > + o.^— h LfeBf ODCIPOeOOnmOK^S^-fk^ 

^h2 0mgmt^l$tfc. EnfcJ^jg'&b&gfc, Kid* — 

±T#f0bfc o 1 %C0^;V^;^T;Vxt H£#tJ 1 OmM MOPS 

TO (pH7. 0) miT3 0^Ibfct, 2 0mM'J^>^l 
OmM MOPSl»t (pH7. 0 ) * T^IT 2 0 ftm®M LTtfJUPJUY 
)Vf\z H^^n«/^>yU3to eiOii^lOmM MOPSift (pH7. 

tfhBM&fMistbT, #iiCAg/Agc i, *fii3P tti^fflvi, 

X^jDJCtS^m^fiS^M^bfc, Si&^te 1 mM* h + 5/PMS 
^10mM<J U ^Aittt U *ffilOOmV£Bl;&nb»l££fTofc. 

;p3-XflJt7K^^^©^-fbUfc^^'fe>+f---^fflViT> 0.05 mM-5.0mM<D^H 
-e^a-XCD^S^fr^ ££/0tT#fc (0 6) , 
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^mmn\z&^>T'&t>nttm%mv> a-vyn.-y h(249u/m g 9>n??%)\ 

10mM MOPSltt (pH7. 0 ) (fTlIT 3 0 ftm$im Vtz'&, 2 0 
mM'J^>miOmM MOPSifti ( P H7. 0) >^TilT2 0^ 
ffiiLTW;V7;VTth^yo 7 ^>^lfc, cOii^lOmM MOP 

smmm (ph7. o> ^T^MTriBt^isp^b^^,, mm\t4x:^uw 
mmmMZftmrntLT, #iii:A g /Agci, nmizp tnmzm^. 

So 
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6 0 kD a tft^mmi 3 k Da£^-r+f-:/rL- y M>£>&£o 
(DTSK gel G 3 0 0 0 SW («y- (fc) ©) £JB V>fcy;Mt3fi* o*7 
h^^-K^T, 5H^«&3 8 0 kDa^t, 

4 5t#jfi (Tr i s-HC lift, pH8. 0) „ 

4. S&l5^^*^J43kDa(DlJ-^rL- y h^m^fe^^ 2: £ 

(DM : 
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6 0 kD a i^»i^4 3 k D itt^^yn. - y hft*>f3iZ 0 
®TSK gel G3 0 0 0 SW«y- («) «) *ffl^i^ D 7 

45X:nm (Tris-HClim pH8. 0) o 

12. 3kDaWa->, h ON«««fE9IM 5 07$ /&B?<j£ 

tt§n^8- 1 1 ©urn* i *teB*©**3-* R **»*. 

13. mtB^fi^je OkDa©^az 7 h^^TO (A) (B) fc 

(B) BW»*3©T3/*B*e**T, lX^75/i^ m 

1 4. 4 5t:#JEt 7 5t«ifilc*n*n»ttK-^**i-« C i :t(fiktt . 
15. OEtO^a-^K^iio^^y hn?Tt Ew 

17. Wi||15EtOf^D-ACO-«t 3 -H U BWWlfeEi© 
*SE*l®d*tt3»*2 3 8 6-2 4 6 7 ®4k£B?y«*r* D N A. 
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18. m&mi 5|3^^^h^n~ACO>>^^-;|/^^h*^3-HL,, E?fJ# 
*1 ©*aSE3aj<0'3^iftS##2 3 8 6-2 4 5 1 0i£SE?iJ£^trD N A 0 

19. fh^D-ACO^tM^HT*oT, E*l#*M©7S/KBa3?iJ 

®^^7$yt#^ 1-22 o75 y&mm&^T&u'?- k. 

20. TEtt-K**-*-** 

6 0 kD a ^^t, 

7 5"C#ifi (Tr i s-HC lim pH8. 0) . 
2 1. E^J#^3K*5^T7=*/i£#^2~l 2®7^y|?gBJiJ^tJ^ < b^# 

2 2. MtZ?>^?M&UT<D (A) Sfcfct (B) fc^f * >/1 ^ ItfeS 

J£f2 ifBfc^^;i/n-7;j^7j<m^mc 

(B) m^m^3(DTs.ywtmmz^x. 1 yL\tm$k<DT ym^mtmrn. 

2 3. £TF© (A) (B) (r^T^>/1^Ko 

(A) E*J#^ 3 ©75 y 

(B) EJHSf 3 075;KI2^l:^T, lX(^t(D7^y$^m 

2 4. &T<B (A) (B) iC^W^RSn-HtSDNA. 

(A) i3 07$ y^J^ftS^ >A//f „ 

(B) E#l##3©7S/»E*lfc*5lr>T, lXttttffc©7$y^38|a|^fa^ 
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2 5. &>T(D (a) (b) l:^tDNATfeSi^2 4|2t0DNA, 

(a) mmmm<D&mum(D?iE>, mm^m 6 4-2 3 s o^e>&&i&sg3 

JiJ£-£tfDNA. 

(b) I3^J#-^1 <D&mmmo?%. I1S#7 6 4-2 3 8 0))^?5:5lSi 
DNA, 

2 6 . »^312 4Xtt2 5 KfBfc©DNA£^WT3*fl#IA^*-- 0 
*63?!l^^tj > W^2 6mm<DM.&x.^??- 0 

2 8. W^2 4Xtt2 5fC|B«((DDNA, Xtefflf 5fcJH 2 6 X« 2 7 Kf3ifcCD*a 

2 9. i««2 8ett0M£&tt«««LT, jfflEDNAafggigfcfcUT^ 

3 0. ^i7*jl/f'J7 • ir/V>7KS ltt(FERM BP- 7 3 0 6) „ 

31. st^e-i 4©^rn^-AifcB«o^3-xjtt**«i*, mxm2 

0~2 3m>rn*-*fcE*©*>/t*«, IS^JS2 7CD^R|to^#:, XW t« 

Jg2 0-2 3 ©^-rn^-JS®^>/^^K*$tr^;P3-^7'yfe-f ^ y K 

3 3. E^I#^2OT5yKi35i|*Wr*^>^^K 0 

3 4. g2?!J## 2 C7)T^ yH&Eai&WTS* >;^R* 3 - HT5DNA, 

3 5. B23*J#^l©i£gg2?iJ©-5l3, J^«#^2 5 8-7 6 l*&ft«ttSE*| 

^tf»^JS3 4 IB^CDDNA, 

3 6. »*«3 4X143 5teB«©DNAfc, ||*« 2 4 Xtt 2 5 fcE*©D N 
A££©|B{;:^frDNAo 

3 7. Bmi(0tSEM<0^, im2 5 8-2 3 8 0»6ft«ttSB 
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m*<s&m$im3 6mm<DDNA 0 

4 0. tt*B3 6Xtt3 7fcB«©DNAXtt|»*g|3 8X«3 9£Gft®t&ift 
4 1. «M4 0G«<DM«iftif:««t|U T , »#*3 6 XI* 3 7 fcC*©D 



WO 02/36779 



1 /6 



PCT/JP01/09556 



1 2 3 4 5 

450kDa 



232kDa 



140kDa 



67kDa 



^1 



WO 02/36779 



PCT/JPO 1/09556 



2/6 



12 3 



WO 02/36779 PCT/JPO 1/09556 



3/6 




WO 02/36779 



PCT/JP01/09556 



4/6 



(a) 



(b) 



h0 
£ 

Q 
O 




SI 
88 



20 40 60 80 100 




(°o 



WO 02/36779 



PCT/JPO 1/09556 




WO 02/36779 PCT/JP01/09556 



6/6 



m 

mora 

m 



10 

8 
6 
4 
2 
0 



0 



♦ 25^ 
■ 40°C 




5 10 



15 
(nil) 



__L_ 

20 



25 



me 



* 9 



WO 02/36779 PCT/JP01/09556 

1/9 

SEQUENCE LISTING 

<110> SODE, Koji 

<i2o> mm#)un-xfM*mmmRzfmiift*m&m<DMmxi£ 

<130> K01262 

<141> 2001-10-31 

<150> JP 2000-332085 
<151> 2000-10-31 

<150> JP 2000-357102 
<151> 2000-11-24 

<150> JP 2001-276832 
<151> 2001-09-12 

<160> 12 

<170> Patent In Ver. 2.0 
<210> 1 
<211> 2467 
<212> DNA 

<213> Burkhorderia cepacia 

<220> 
<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764). . (2380) 

<220> 
<221> CDS 

<222> (2386).. (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
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tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg 







1 5 






10 






cac 


ggc 


gac gca gec gca tea ggc ate acg egg cgt 


caa 


tgg 


ttg 


caa 


338 


His 


Gly 


A _ . A 1 A 1 At n n 1 T l m < a a 

Asp Ala Ala Ala Ser Gly He Thr Arg Arg 


Gin Trp 


Leu 


Gin 








1 C OA 

15 20 




25 








ggc 


gcg 


ctg gcg ctg acc gca gcg ggc etc acg ggt 


teg 


ctg 


aca 


ttg 


386 


Gly Ala 


Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly 


Ser 


Leu 


Thr 


Leu 








30 35 


40 










egg 


gcg 


ctt gca gac aac ccc ggc act gcg ccg etc 


gat 


acg 


ttc 


atg 


434 


Arg Ala 


Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu 


Asp 


Thr 


Phe 


Met 






45 


50 55 












acg 


ctt 


tec gaa teg ctg acc ggc aag aaa ggg etc 


age 


cgc 


gtg 


ate 


482 


Thr 


Leu 


Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu 


Ser 


Arg 


Val 


He 




60 




65 70 








75 




ggc 


gag 


cgc ctg ctg cag gcg ctg cag aag ggc teg 


ttc 


aag 


acg 


gec 


530 


Gly 


Glu 


Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser 


Phe 


Lys 


Thr 


Ala 








80 85 






90 






gac 


age 


ctg ccg cag etc gec ggc gcg etc gcg tec 


ggt 


teg 


ctg 


acg 


578 


Asp 


Ser 


Leu Fro Gin Leu Ala Gly Ala Leu Ala Ser 


Gly 


Ser 


Leu 


Thr 








y& loo 




105 








cct 


gaa 


cag gaa teg etc gca ctg acg ate etc gag 


gec 


tgg 


tat 


etc 


626 


Pro 


Glu 


bin Glu Ser Leu Ala Leu Thr He Leu Glu 


Ala Trp 


Tyr 


Leu 








110 115 


120 










ggc 


ate 


gtc gac aac gtc gtg att acg tac gag gaa 


gca 


tta 


atg 


ttc 


674 


Gly 


He 


Val Asp Asn Val Val He Thr Tyr Glu Glu 


Ala 


Leu 


Met 


Phe 






125 


130 135 












ggc 


gtc 


gtg tec gat acg etc gtg ate cgt teg tat 


tgc 


ccc 


aac 


aaa 


722 


Gly Val 


Val Ser Asp Thr Leu Val He Arg Ser Tyr 


Cys Pro 


Asn 


Lys 




140 




145 150 








155 




ccc 


ggc 


ttc tgg gec gac aaa ccg ate gag agg caa 


gec 


tg atg gee 


769 


Pro Gly 


Phe Trp Ala Asp Lys Pro He Glu Arg Gin 


Ala 


Met Ala 





160 165 170 

gat acc gat acg caa aag gec gac gtc gtc gtc gtt gga teg ggt gtc 817 

Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser Gly Val 

175 180 185 



gcg ggc gcg ate gtc gcg cat cag etc gcg atg gcg ggc aag gcg gtg 865 
Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys Ala Val 

190 195 200 

ate ctg etc gaa gcg ggc ccg cgc atg ccg cgc tgg gaa ate gtc gag 913 
He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He Val Glu 
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205 210 215 

cgc ttc cgc aat cag ccc gac aag atg gac ttc atg gcg ccg tac ccg 961 
Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro Tyr Pro 

220 225 230 

teg age ccc tgg gcg ccg cat ccc gag tac ggc ccg ccg aac gac tac 1009 
Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn Asp Tyr 
235 240 245 250 

ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate cgc gcg 1057 
Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He Arg Ala 

255 260 265 

gtg ggc ggc acg acg tgg cac tgg gec gcg teg gcg tgg cgc ttc att 1105 
Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg Phe He 

270 275 280 

ccg aac gac ttc aag atg aag age gtg tac ggc gtc ggc cgc gac tgg 1153 
Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg Asp Trp 

285 290 295 

ccg ate cag tac gac gat etc gag ccg tac tat cag cgc gcg gag gaa 1201 
Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala Glu Glu 

300 305 310 

gag etc ggc gtg tgg ggc ccg ggc ccc gag gaa gat ctg tac teg ccg 1249 
Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr Ser Pro 
315 320 325 330 

cgc aag cag ccg tat ccg atg ccg ccg ctg ccg ttg teg ttc aac gag 1297 
Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe Asn Glu 

335 340 345 

cag acc ate aag acg gcg ctg aac aac tac gat ccg aag ttc cat gtc 1345 
Gin Thr lie Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe His Val 

350 355 360 

gtg acc gag ccg gtc gcg cgc aac age cgc ccg tac gac ggc cgc ccg 1393 
Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly Arg Pro 

365 370 375 

act tgt tgc ggc aac aac aac tgc atg ccg ate tgc ccg ate ggc gcg 1441 
Thr Cys Cys Gly Asn Asn Asn Cys Met Pro lie Cys Pro He Gly Ala 

380 385 390 

atg tac aac ggc ate gtg cac gtc gag aag gee gaa cgc gee ggc gcg 1489 
Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala Gly Ala 
395 400 405 410 

aag ctg ate gag aac gcg gtc gtc tac aag etc gag acg ggc ccg gac 1537 
Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly Pro Asp 

415 420 425 

aag cgc ate gtc gcg gcg etc tac aag gac aag acg ggc gee gag cat 1585 
Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala Glu His 
430 435 440 
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cgc gtc gaa ggc aag tat ttc gtg etc gec gcg aac ggc ate gag acg 1633 
Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He Glu Thr 

445 450 455 

ccg aag ate ctg ctg atg tec gcg aac cgc gat ttc ccg aac ggt gtc 1681 
Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn Gly Val 

460 465 470 

gcg aac age teg gac atg gtc ggc cgc aac ctg atg gac cat ccg ggc 1729 
Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His Pro Gly 
475 480 485 490 

acc ggc gtg teg ttc tat gcg age gag aag ctg tgg ccg ggc cgc ggc 1777 
Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly Arg Gly 

495 500 505 

ccg cag gag atg acg teg ctg ate ggt ttc cgc gac ggt ccg ttc cgc 1825 
Pro Gin Glu Met Thr Ser Leu lie Gly Phe Arg Asp Gly Pro Phe Arg 

510 515 520 

gcg acc gaa gcg gcg aag aag ate cac ctg teg aac ctg teg cgc ate 1873 
Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser Arg He 

525 530 535 

gac cag gag acg cag aag ate ttc aag gee ggc aag ctg atg aag ccc 1921 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met Lys Pro 

540 545 550 

gac gag etc gac gcg cag ate cgc gac cgt tec gca cgc tac gtg cag 1969 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr Val Gin 
555 560 565 570 

ttc gac tgc ttc cac gaa ate ctg ccg caa ccc gag aac cgc ate gtg 2017 
Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg He Val 

575 580 ^ 585 

ccg age aag acg gcg acc gat gcg ate ggc att ccg cgc ccc gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro Glu lie 

590 595 600 

acg tat gcg ate gac gac tac gtg aag cgc ggc gee gcg cat acg cgc 2113 
Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg acc gee gcg aag gtg etc ggc ggc acg gac gtc gtg 2161 
Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 

620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate acg ggc teg acg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser Thr He 
635 640 645 650 

atg ggc gee gat gcg cgc gac tec gtc gtc gac aag gac tgc cgc acg 2257 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

655 660 665 

ttc gac cat ccg aac ctg ttc att teg age age gcg acg atg ccg acc 2305 



s 



2467 
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Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met Pro Thr 

670 675 680 

gtc ggt acc gta aac gtg acg ctg acg ate gec gcg etc gcg ctg egg 2353 
Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala Leu Arg 

685 690 695 

atg teg gac acg ctg aag aag gaa gtc tgacc gtg egg aaa tct act etc 2403 
Met Ser Asp Thr Leu Lys Lys Glu Val Val Arg Lys Ser Thr Leu 

700 705 710 

act ttc etc ate gec ggc tgc etc gcg ttg ccg ggc ttc gcg cgc gcg 2451 
Thr Phe Leu He Ala Gly Cys Leu Ala Leu Pro Gly Phe Ala Arg Ala 

715 720 725 

gec gat gcg gec gat c 
Ala Asp Ala Ala Asp 
730 



<210> 2 
<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 2 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg His Gly Asp Ala Ala 

1 5 10 15 

Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 

20 25 30 

Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 

35 40 45 

Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 

50 55 60 

Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He Gly Glu Arg Leu Leu 
65 70 75 80 

Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 

85 90 95 

Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 

100 105 HO 

Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu Gly He Val Asp Asn 

115 120 125 

Val Val He Thr Tyr Glu Glu Ala Leu Met Phe Gly Val Val Ser Asp 

130 135 140 

Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys Pro Gly Phe Trp Ala 
I 45 150 155 160 

Asp Lys Pro He Glu Arg Gin Ala 
165 
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<210> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 3 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

Gly Val Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ala Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

Phe He Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe 

180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He 

210 215 220 

Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala 
225 230 235 240 

Gly Ala Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Glu His Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He 

275 280 285 

Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 
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290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser 

355 360 365 

Arg lie Asp Gin Glu Thr Gin Lys lie Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin lie Arg Asp Arg Ser Ala Arg Tyr 
335 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 

<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

1 5 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 
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<210> 5 
<211> 16 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 5 

Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
1 5 10 15 

<210> 6 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 6 

gcggatgcgg cggat 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 7 

cgccagatat tcgcc 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ccggcgctgg tgaaacgc 
<210> 9 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

cccaagcttg ggccgatacc gatacgca 28 

<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gagaagcttt ccgcacggtc agacttcc 29 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

catgccatgg cacacaacga caacact 27 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 12 

cccaagcttg ggtcagactt ccttcttcag c 



31 
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